Background Patient satisfaction research in chronic pain treatment is scarce internationally and is nonexistent in Chinese communities like Hong Kong. This longitudinal study examined the relationships between medical adherence, pain treatment satisfaction, disability, and quality of life (QoL) in a sample of Chinese patients with chronic pain. Methods A total of 178 patients with chronic pain were assessed at baseline, 3 and 6 months following baseline. Medical adherence and pain treatment satisfaction were assessed by the Participant Compliance Reporting Scale and the Pain Treatment Satisfaction Scale (PTSS), respectively. QoL, depression, pain catastrophizing, and pain-related fear were assessed using SF-12, the depression subscale of the Hospital Anxiety and Depression Scale (HADS-D), the Pain Catastrophizing Scale, and the Tampa Scale for Kinesiophobia, respectively. Linear mixed effects models (LME) were fitted to identify predictors of pain treatment satisfaction, medical adherence, and QoL. Results Results of univariate LME analyses showed significant quadratic time effects on four PTSS scores and significant associations between disability grade and PTSS scores (all p \ 0.05). Medical adherence was not significantly associated with satisfaction regarding pain medication (model 1). Satisfaction with medication characteristics emerged as an independent predictor of medical adherence (model 2: std b = -0.11, p \ 0.05) after controlling for sociodemographic and pain variables. Neither medical adherence nor pain treatment satisfaction predicted QoL outcomes (models 3 and 4). Conclusions Distinct trajectories in pain treatment satisfaction were displayed in the current sample of Chinese patients with different disability grading chronic pain. Within pain treatment, only medication characteristics significantly impacted patients' medical adherence.
Introduction
Patient satisfaction is an important dimension measuring care quality [1, 2] . Assessment of patients' satisfaction with care (''satisfaction'') has been utilized both to evaluate overall quality of care and to compare treatments, patterns of care, or healthcare systems [3] . Thus far, patient satisfaction has been largely studied in relation to symptom relief. Studies of acute medical conditions show that symptom relief is associated with greater satisfaction [2, 4, 5] , whereas symptom chronicity predicts patient dissatisfaction [6] . However, studies of patients with chronic pain suggested the opposite: high satisfaction despite little reported symptom relief [7] [8] [9] [10] An inverse relationship between pain intensity and patient satisfaction has also been reported [9] [10] [11] Given the chronicity and intractability of chronic pain, the assessment of satisfaction among patients with chronic pain treatment should therefore focus more on satisfaction with care instead of merely on symptom alleviation [2] .
A systematic review of 15 epidemiologic studies reported that the prevalence of chronic pain in the general adult population ranged from 2 to 45 % [12] . A local population-based study showed that the overall prevalence of some form of chronic pain was *35 %, implying 1.6 million affected adults in Hong Kong [13] . Moreover, chronic pain has enormous social and economic implications for the healthcare system and society. People with chronic pain reported greater use of general medical services [14, 15] , consulting up to five times more frequently than the rest of the population [16, 17] .
Patient satisfaction research in chronic pain conditions and treatment is scarce both internationally and locally. Good quality doctor-patient communication is generally crucial to satisfaction. Previous research in Chinese nasopharyngeal cancer patients showed perceived social support from family members, and health professionals predicted physical and emotional adjustment 3 months after treatment [18] . Dissatisfaction with levels of involvement in treatment decision-making before surgery was associated with greater subsequent psychological distress up to 8 months postoperatively among Chinese breast cancer patients [19, 20] , while greater patient satisfaction was associated with concern-oriented care provision by health professionals for Chinese patients with breast, liver, lung, and nasopharyngeal cancer [21, 22] . Data generally suggest that Asian patients are often more passive; perceiving the doctor as an expert, they often conform the demands of the doctor, who in turn is expected to act in a paternalistic but caring manner [23] while meeting patient expectations of medication for every ill.
Considering the limited research on satisfaction in the area of chronic pain and the potentially important service and policy implications thereof, identifying predictors of pain treatment satisfaction and its impact on medical adherence in chronic pain in the Chinese cultural context is therefore timely and imperative. This multicenter longitudinal study examined the relationships among pain treatment satisfaction, medical adherence, disability, and quality of life (QoL) in a sample of Chinese patients with chronic pain in Hong Kong. This report specifically (1) examined the longitudinal changes in pain treatment satisfaction, medical adherence, disability, and QoL, (2) evaluated whether psychosocial factors and pain treatment satisfaction predicted medical adherence, and (3) compared the predictive ability of psychosocial factors, pain treatment satisfaction, and medical adherence in predicting QoL outcomes. We hypothesized that pain treatment satisfaction would be a significant predictor of medical adherence, whereas both medical adherence and pain treatment satisfaction would significantly predict the physical but not the mental dimension of QoL.
Methods

Study sample
Following IRB approval, consecutive patients with chronic non-malignant musculoskeletal pain attending two multidisciplinary pain clinics in Hong Kong were invited to participate. Eligible patients met the following criteria: (1) ]18 years of age, (2) native Chinese speakers, (3) no communication, neurological, or physical conditions preventing the completion of the interviews and study, (4) chronic non-malignant pain for at least 3 months, and (5) willingness to participate. Eligible patients giving written informed consent were interviewed within clinics by trained research assistants using a structured questionnaire at baseline, and at 3 (FU1) and 6 months (FU2) following baseline.
Measures
Chronic pain severity and disability
Chronic pain severity and disability was assessed using the chronic pain grade (CPG) questionnaire [16] , a seven-item instrument that measures three domains of pain severity: persistence, intensity, and disability/interference. The CPG classifies subjects into five hierarchical grades (see Table 2 ). The CPG English version possesses good psychometric properties [24] and is responsive to change in pain severity over time [25] . The Chinese version of CPG demonstrated good psychometric properties, with Cronbach's alphas for the CPG Disability and Pain Intensity scales of 0.87 and 0.68 [26] . In the current sample, the Cronbach's alphas were 0.81 for the pain intensity and pain interference scales.
Medical compliance
The Participant Compliance Reporting Scale (PCRS) is a 12-item scale designed for assessing level of compliance with 10 treatment recommendations commonly prescribed to patients with chronic pain [8] . Rating on a centile scale (''0'' = did not do that at all and ''100'' = did everything that was recommended), the PCRS assesses compliance with recommendations in ten areas: treatment medications, discontinuation of medications, use of assistive devices, physical therapy exercises, other home treatments, followup appointments, and referrals to other healthcare professionals, surgical interventions, alternative medicine treatment, and other treatment recommendations. A compliance index was derived by dividing the sum of the levels of compliance with the number of recommendations solicited. Elsewhere, higher scores on the PCRS compliance index were reportedly significantly correlated with higher satisfaction with care, satisfaction with improvement, and pain relief [8] . The PCRS was translated into traditional Chinese characters and assessed for semantic equivalence, which suggested good or excellence equivalence of the item translation.
Pain treatment satisfaction
The Pain Treatment Satisfaction Scale (PTSS) was developed for assessing satisfaction in patients with both acute and chronic pain [27] . It consists of 39 items grouped in five dimensions: information, medical care, impact of current pain medication, satisfaction with pain medication (which is divided into two subscales: medication characteristics and efficacy), and side effects. The scale demonstrated good internal consistency (Cronbach's alphas ranged from 0.83 to 0.92). The Chinese version of the PTSS (ChPTSS) assessed in a Chinese pain sample yielded moderately high internal consistency (Cronbach's alphas ranged from 0.77 to 0.90). The Cronbach's alphas of the ChPTSS in the current sample ranged between 0.69 and 0.90.
Quality of life
QoL was assessed using the Chinese translation of the Medical Outcomes Study 12-item Short-Form Health Survey (SF-12, version 2) [28] [29] [30] The 12 questions are summarized into physical (QoL-physical) and mental (QoL-mental) component scores [29] . In the current sample, the Cronbach's alphas of QoL-physical and QoLmental were 0.77 and 0.71, respectively.
Depression
Participants completed the depression subscale (HADS-D) of the Hospital Anxiety and Depression Scale (HADS) [31] . The seven HADS-D items assess non-vegetative symptoms of depression during the past week. Possible scores range between 0 and 21, with higher scores indicating greater levels of depressive symptoms. Internal consistency was high (Cronbach's a = 0.90) [32] , with the validated Chinese version yielding good internal consistency and test-retest reliability [33, 34] . The Cronbach's alpha of HADS-D was 0.85 in this sample.
Pain catastrophizing
Pain-related catastrophizing cognitions were assessed using the 13-item Pain Catastrophizing Scale (PCS) [35] . Respondents indicate the frequency with which they experienced each of 13 thoughts or feelings during recalled pain experiences. The PCS has demonstrated good internal consistency (Cronbach's a = 0.87), test-retest reliability at 6 weeks (r = 0.75), and construct validity [35] . The Chinese version of PCS also showed good psychometric properties (Cronbach's a = 0.93) [36] . The Cronbach's alpha in the current sample was 0.91.
Pain-related fear
Pain-related fear was assessed by the Tampa Scale for Kinesiophobia (TSK) [37] , a measure of fear of (re)injury and movement. Rating on a four-point Likert scale, the TSK consists of 17 items with different reported factor structures [38] [39] [40] [41] The TSK possessed good internal consistency and test-retest reliability [41, 42] . The Chinese version of TSK which is a 11-item version has been validated and demonstrated acceptable psychometric properties [43] . A Cronbach's alpha of 0.75 was seen for the current sample.
Data analysis
Standard descriptive statistics [mean and standard deviation (SD)] assessed sample sociodemographic, pain, and psychosocial characteristics. Linear mixed effects (LME) univariate analyses were preformed to evaluate longitudinal changes in pain treatment satisfaction, compliance, and psychosocial variables over time (Baseline, FU1, FU2). Separate LME univariate models were fitted to examine the association between disability grade and all measurement variables with adjustment of time. Disability grade was indexed by the CPG grades, which was entered as one continuous variable instead of four categorical variables. Random subject effects were estimated for the intercept, slope for time [interval between interviews (months)], and time squared (time 2 ), which was included to account for possible nonlinear change over time. To identify predictors of pain treatment satisfaction scores, a multivariate LME model was fitted to the PTSS satisfaction with pain medication subscale score (i.e., the sum of the efficacy and medication characteristics subscale score) (model 1), with time, psychosocial factors, and medical adherence were assessed as predictors. Three separate multivariate LME models were fitted to the PCRS Compliance Index (model 2), QoL-physical (model 3), and QoL-mental (model 4) score to evaluate the impact of time, psychosocial factors, and pain treatment satisfaction on medical adherence and QoL. Medical adherence was evaluated as a predictor in the two QoL models (models 3 and 4). Time and all psychosocial variables were included as predicators in all models. All models were adjusted for sociodemographic factors significant (p \ 0.05) in univariate analyses and pain variables (number, duration, and intensity). All analyses were conducted using SPSS version 11.0. All proportions are rounded to nearest whole numbers.
Results
Sample characteristics at baseline
A total of 226 patients (*50 % of the sample frame) completed baseline interviews. At FU1, 184 patients (82 % of baseline) were retained, a dropout of 19 %, with 178 patients completing all three interviews (Table 1 ). There were no statistically significant differences (p [ 0.05) in sociodemographic and pain variables between the final sample and the dropouts.
At baseline, respondents reported an average of 4.17 (SD = 2.90) pain sites, with 81 % reporting multiple pain sites (Table 2) , an average pain duration of 7.19 years (SD = 6.15, range 6 months-36 years) and an average of 15.68 days (SD = 26.26, range 0-90 days) pain-associated disability in the past 3 months. About 20 % of the sample reported suffering from pain for over 10 years. Overall 31 and 23 % of the sample were classified by the CPG as grades III and IV disability, respectively. The mean (SD) scores of the sample on medical adherence, pain treatment satisfaction, and psychosocial measures are reported in Table 2 .
Mean within-and between-group differences in pain intensity, medical adherence, pain treatment satisfaction, and psychosocial measures A significant quadratic trend was observed for all PTSS scores (p \ 0.05) with std b ranging between -0.21 and -0.11, except for satisfaction with information about pain and its treatment, impact of current pain medication, and efficacy (p [ 0.05, Table 3 ). Satisfaction with medical care was shown to have a linear upward trend (std b = 0.19, p \ 0.001). No significant time effects were revealed for pain intensity, medical adherence, QoL, and all psychosocial variables assessed (p [ 0.05).
Compared to patients with lower disability grades, patients indicating higher disability grades (higher pain intensity and severely limiting) reported significantly poorer functioning 
Discussion
We examined the longitudinal associations between pain treatment satisfaction, medical adherence, disability, and QoL over a 6-month period for Chinese patients with chronic non-malignant musculoskeletal pain. As expected, significant associations between disability grade and all measures were found except for medical adherence. Patients having higher disability level generally reported poorer well-being, with higher pain intensity, higher dissatisfaction with aspects of pain treatment, and poorer QoL and psychosocial functioning, than did the less-pain-disabled patients, with the unexpected exception of having better mental QoL scores. This suggests that pain disability significantly differentiates the evolution of patients' pain treatment satisfaction, psychological functioning, and QoL. While medical adherence, QoL, and psychosocial measures did not display significant time effects, four out of six pain treatment satisfaction subscores varied over time. The differential trajectory of pain treatment satisfaction showed an inverted U shape: dissatisfaction increased from baseline to FU1 and thereafter declined to FU2. Possibly, this pattern reflects initial delayed adjustment; patients with chronic pain were more dissatisfied with initial pain treatment perhaps because of unrealistic expectations of relief and then subsequently showed adaptive changes, indicating recalibrated expectations of treatment/medical effectiveness [44] . This pattern may also reflect patients' gradual acceptance of the pain condition. Patients often undertake a vigorous quest to find a cure for their pain problems at the beginning. But as the pain persists and their initial attempts are unsuccessful, patients must gradually come to terms with the reality of learning to live with chronic pain [45, 46] . The process of acceptance is enhanced as the patients become more knowledgeable about their pain condition and learn how best to manage it. An acceptance attitude toward pain by patients also provides a good basis for doctors to communicate and engage the patients in pain treatment protocols. This is particularly important in the Chinese cultural context given the Chinese cultural expectations of medical roles. The traditional cultural imperative for Chinese patients is that they place their trust in and conform to the demands of the doctors as an expert, who in turn is expected to act in a paternalistic manner. In addition to the increasing acceptance attitudes toward pain and the downward adjustment of expectations of treatment/ medical effectiveness, patients' trust toward the doctors gradually built up over time. Patients' would become more receptive to doctors' medical advice and treatment recommendations, and the paternalistic expectation in the doctor-patient relationship is more likely to be met. Since satisfaction tends to be firmly based on patient expectations, patient satisfaction would increase. Another possible explanation for this pattern is patients having increased expectations or hopes prior to each clinic visit of some new solution to their problem, only to leave disappointed and as a result experience increasing dissatisfaction subsequently, followed by an adjustment back to more reasonable expectations of limited benefit on existing or alternative medications.
Although results are consistent with our first hypothesis, that pain treatment satisfaction significantly predicted medical adherence, it is important to note that, of the six aspects of pain treatment assessed using the PTSS, only satisfaction with medication characteristics emerged as an independent predictor after adjustment for sociodemographic and pain variables (model 2, Table 4 ). Patients reporting greater satisfaction with pain medication characteristics had better medical adherence. Furthermore, no significant time effect was observed on medical adherence (Table 3) . These data taken together suggest that patients' compliance with treatment recommendations remains quite stable over the 6-month period assessed and greater disability does not increase compliance with pain treatment. Previous research suggested that confidence and trust in healthcare providers contributes significantly to patient satisfaction in patients with chronic pain [47] . However, in our Chinese sample, type of medication, frequency, and amount of medication exerted more significant influences on medical adherence than did information, side effects of pain medication, and a caring attitude of healthcare providers. These discrepant findings may reflect different patient expectations [44] and pain service differences internationally. Good emotional and social support from healthcare professionals is documented to be a strong predictor of higher satisfaction among patients with chronic pain in the West; however, while medical care factors exerted positive effects on patient satisfaction in the current Chinese sample, these were nonsignificant. Because of manpower shortages, patients tend to see a different doctor on each medical consultation at Hong Kong pain clinics. Large patient volumes only allow doctors to spend less than 20 min for each consultation. Such a service model poses a major barrier to building rapport and effective communication between doctors and patients. As a result, with limited social and emotional support from healthcare providers, pain patients might adjust their expectation by focusing more on their pain medication, such as the form, frequency, and amount of medication as prescribed, instead of expecting medical care. Contrary to our hypothesis, neither medical adherence nor pain treatment satisfaction predicted QoL outcomes in the current sample. After adjusting for sociodemographic and pain variables, lower pain-related fear and lower depression were significant independent predictors of better ''mental'' QoL and ''physical'' QoL, respectively. These findings substantiate previous data on pain-related fear being one of the most salient personality traits associated with pain adjustment outcomes [48] [49] [50] and depression being a common comorbid condition of chronic pain [51, 52] . Good medical adherence and high pain treatment satisfaction appear to have limited positive effects on QoL in this sample. Rather, managing patients' depressive symptoms and emotional responses to pain appears key to improving patients' overall QoL. Conversely, our data differ from previous studies among Chinese cancer patients that patient satisfaction contributed significantly to the prediction of QoL [21, 22] . However, this might be a coincidental finding, with common factors, such as effective medication improving both satisfaction and QoL. Hence, even within the same ethnic and cultural group, patients suffering from different diseases show varying satisfaction with different aspects of care, partly reflecting variability in expectations, treatments, prognosis, and disease trajectories.
Interestingly, while satisfaction with medication efficacy did not display significant time effects in univariate analyses (Table 2 ), a significant quadratic longitudinal effect of satisfaction with pain medication (model 1, Table 3 ) was found in the multivariate model. Sociodemographic and pain factors remained significant predictors of the outcomes assessed in the four multivariate models tested. In contrast to previous reports that older age is associated with higher satisfaction [53] , we found age was inversely associated with pain treatment satisfaction. The association between higher pain intensity and lower pain treatment satisfaction is consistent with previous reports [9, 11, 54] . The finding that patients in employment reported lower medical adherence reflects over half of the current sample being in active employment status. Factors related to work settings such as job nature and specific work requirements, such as shift hours or customer service activities, may present barriers to following the prescribed medication regimen. Some patients attending local pain clinics reported no longer benefitting from oral and/or other takehome medication, and their last resort is medication injection. For employed patients, taking time off from work to visit the pain clinic for their injection may not always be feasible.
In conclusion, our findings offer the first published preliminary data on the longitudinal relationships between pain treatment satisfaction, medical adherence, and QoL among Chinese patients with chronic pain. While our univariate and multivariate LME modeling demonstrated longitudinal associations between assessed variables, we did not consider possible interactions between variables that derive from the satisfaction-compliance-QoL relationship. Future research employing structural equation modeling approaches would allow examination of potential nonlinear relationships. Also, while musculoskeletal pain conditions were the dominant pain problems in the current sample, some patients might also have more complex pain problems, such as neuropathic, vascular, and oncogenic pain syndromes. Caution should be exercised when interpreting and generalizing the current findings as patients with different types of pain may have different expectations of pain treatment. The implications for clinical practice especially in ethnically diverse healthcare settings are significant. Clinicians should titrate their care and pain medication prescription to the changing trajectory of patients according to their expectations, pain intensity, and disability level while addressing psychosocial dimension of satisfaction and mood.
